Objectives: To examine changes in sexual behaviour among London homosexual men between 1998 and 2003 by type and HIV status of partner. Methods: Homosexual men (n = 4264) using London gyms were surveyed annually between 1998 and 2003 (range 498-834 per year). Information was collected on HIV status, unprotected anal intercourse (UAI) in the previous 3 months, and type of partner for UAI. High risk sexual behaviour was defined as UAI with a partner of unknown or discordant HIV status.
T he past decade has seen substantial increases in high risk sexual behaviour in the British population. 1 Diagnoses of chlamydia, gonorrhoea, and syphilis have more than doubled in the last 5 years. 2 Certain ''core groups'' have been at particular risk of sexually transmitted infections (STI). For example, there have been several large outbreaks of syphilis in England over the last few years, notably in Manchester, Brighton, and London, which have predominantly involved homosexual men, many of whom were also infected with HIV. 2 Homosexual men are also the group at highest risk of acquiring HIV in the United Kingdom despite the growing number of new HIV diagnoses by heterosexual transmission. 3 STI and HIV prevention remain, therefore, a priority for homosexual men in the United Kingdom, including men with HIV infection. Formulating effective interventions, however, requires a sound evidence base concerning sexual practices. For this reason, we examined changes in sexual behaviour among London homosexual men between 1998 and 2003 by HIV status of respondent and type and HIV status of their sexual partners.
METHODS

Data collection
Homosexual/bisexual men who use London gyms have been surveyed annually since 1998 as part of a behavioural surveillance programme. 4 Each year, between January and March, men are asked to complete a confidential self administered questionnaire providing information on social and demographic characteristics, HIV status, self reported sexual behaviour and, from 1999, participation in previous gym surveys. Men are asked whether they had unprotected anal intercourse (UAI) in the previous 3 months and, if so, the type (main or casual) and HIV status of their UAI partner(s). UAI is classified as either concordant (only with a partner of the same HIV status) or non-concordant (with a partner of unknown or discordant HIV status). In this analysis, concordant and non-concordant UAI are mutually exclusive categories. 4 Non-concordant UAI clearly presents a risk for HIV transmission. Men who reported UAI only with a main partner were analysed separately from those who reported UAI with casual partners.
Data analysis
To analyse time trends in sexual risk behaviour we first examined, in a logistic model, the univariate association between year of survey and UAI for all men and then by HIV status of respondent. In this model the independent variable was year of survey (entered as a dummy variable 1998 = 0, 1999 = 1, 2000 = 2, etc) while the dependent variable was UAI. Separate analyses were conducted for concordant UAI and non-concordant UAI broken down by type of partnermain only or casual.
When a significant univariate association was found between year of survey and UAI, the multivariate association was examined by simultaneously entering independent, dependent and confounding variables into the logistic model. The adjusted odds ratio derived from this model measured the increase from one year to the next in the likelihood of reporting UAI after controlling for confounding factors. Confounding factors were those variables which were significantly associated with both UAI and year of survey. Overall, there was little variation in the background characteristics of the study group between 1998 and 2003; in all years the majority of men were white (1998 to 2003 combined, 90%), employed (85%), and university educated (78%). To identify potential confounding factors, the relation between year of survey and variables known to be associated with high risk sexual behaviour in this sample was examined.
Variables associated with high risk sexual behaviour in this sample are age, being in a relationship, steroid use, 5 6 and HIV treatments optimism. 4 7 Where these variables fluctuated from year to year, the multivariate model was adjusted accordingly. The multivariate model excluded men who had completed a questionnaire in a previous year to ensure independence of samples.
RESULTS
Complete information on HIV status, sexual risk behaviour, and potential confounders was provided by 4264 men over the study period: HIV positive 654 (15.3%), HIV negative 2652 (62.2%), never tested 958 (22.5%) (range 498-834 per year, estimated response rate 50-60%, 4 table 1). After excluding men who had completed a previous questionnaire 2644 respondents remained for the independent samples analysis. Between 1998 and 2003, for the study group as a whole, there was a significant increase in the percentage of men reporting both non-concordant UAI (14.5% to 21.7%, p ,0.001) and concordant UAI (9.8% to 14.7%, p ,0.001) (table 2). The majority of men reporting non-concordant UAI said they did not know the HIV status of their UAI partner but had assumed it was the same as theirs. Only a minority of men said they knew that their UAI partner was discordant. For example, in 2002 181 men (21.9%) reported nonconcordant UAI; 167 men (20.2% of the sample) reported UAI with a man whose HIV status they didn't know while 14 men (1.7%) said their UAI partner was discordant.
Non-concordant UAI
The increase in non-concordant UAI was seen only with casual partners (6.7% to 16.1%, p ,0.001) (table 2, fig 1) . There was no significant trend over time for non-concordant UAI with a main partner alone (7.8%, 5.6% p = 0.7). These patterns were seen for HIV positive, HIV negative and nevertested men alike. In multivariate analysis, after controlling for confounding factors (HIV treatments optimism, steroid use and relationship status), the increase in non-concordant UAI with a casual partner remained statistically significant for all men (adjusted odds ratio (AOR) In all years HIV positive men were more likely to report non-concordant UAI with a casual partner than with a main partner alone (p ,0.001). Never tested men, on the other hand, were more likely to report non-concordant UAI with a main partner alone rather than with a casual partner (p ,0.001). For HIV negative men the pattern varied over time. In 1998 HIV negative men were just as likely to report non-concordant UAI with a main partner as with a casual partner (6.0% v 6.8%, p = 0.9). By 2003, however, they were more likely to report non-concordant UAI with a casual partner (14.1% v 5.4%, test for a trend, p ,0.05) .
Concordant UAI
The percentage of men reporting concordant UAI with a casual partner increased significantly between 1998 and 2003 for HIV positive men (6.8% to 10.3%, p ,0.05) but not for HIV negative men (1.7%, 2.1%, p = 0.2) (table 2).
The percentage of men reporting concordant UAI with a main partner alone increased significantly between 1998 and 2003 for HIV negative men (12.4% to 15.9%, p ,0.05) but not for HIV positive men (5.1%, 6.4%, p = 0.2) (table 2) . However, preliminary inspection of data for 2004 8 indicates that the percentage of HIV negative men reporting concordant UAI with a main partner alone dropped to 12.8%. As a consequence there was no significant trend over time between 1998 and 2004.
DISCUSSION
Our findings have important implications for STI and HIV prevention. The increase in high risk sexual behaviour among London homosexual men between 1998 and 2003 was seen only with casual partners and not with main partners. STI/ HIV interventions among these men should therefore target high risk practices with casual partners since these appear to account entirely for the recent increase in high risk sexual behaviour. The factors underlying this increase are not fully understood. 9 None the less, establishing that it has occurred only with casual partners will assist health promotion agencies in formulating their prevention strategies.
Most of the men who reported non-concordant UAI in our study said they did not know the HIV status of their sexual partner but had assumed it was the same as theirs; only a minority reported UAI with a partner they knew to be discordant. This suggests that homosexual men are unlikely to engage in UAI when they know for a fact that HIV transmission can occur. They may do so, however, in situations where they believe that transmission is unlikely to occur, by assuming they share the same HIV status as their casual partner.
The increase in non-concordant UAI reported here not only reflects that seen among homosexual men surveyed in bars, clubs, and genitourinary medicine clinics in London 10 11 but also mirrors a substantial rise in the number of new cases of gonorrhoea and syphilis diagnosed among London homosexual men since 1998. 2 Between 1998 and 2003, an increasing percentage of men diagnosed with HIV reported UAI with casual partners who were also HIV positive. While HIV positive men may mutually disclose their HIV status in a casual encounter they can not, by definition, disclose an undiagnosed STI. Consequently, concordant UAI among HIV positive men presents a risk for STI transmission as well as cross infection with other, potentially drug resistant strains of HIV. 12 The increase in concordant UAI with casual partners seen here among HIV positive men matches a corresponding increase in STIs, also among HIV positive men, reported by the HPA 2 and merits targeted testing, treatment and preventive interventions.
How can we explain the increase in high risk sexual behaviour among homosexual men in London since 1998? An increase that has also been reported in major cities across Europe, Australia, Canada, and the United States. 4 While the increase has coincided with the introduction of highly active antiretroviral therapy (HAART), it is unlikely that optimism in the light of new treatments can explain the increase at a population level. 4 13 14 Other contributory factors could be the increased opportunity in recent years for meeting sexual partners in saunas, backrooms, or through the internet. It is also possible that homosexual men have become habituated to the risk of HIV now that more than two decades have passed since AIDS was first reported. Increasing demand for HIV treatment and care in the era of HAART may also have placed pressure on HIV prevention services. 15 Clearly, priority should be given to research which helps us to better understand the factors that underlie high risk sexual behaviour among homosexual and bisexual men living in London. Such research should focus on different risk profiles such as HIV status, ethnicity, and socioeconomic status. 16 This in turn will provide an evidence base for formulating and evaluating HIV/STI preventive interventions.
